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(54) WATER ABSORBENT HAVING MAIN COMPONENT OF HIGHLY WATER ABSORPTIVE 
RESIN WITH CROSSUNKING STRUCTURE, METHOD FOR MANUFACTURING IT, AND 
MEDICAL SUPPLY USING THIS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing at a low temperature and 
for a short time a water absorbent which is excellent in absorptive characteristics such as the 
balance of a water absorption under no pressure and a water absorption under pressure and 
which is excellent in safety. 

SOLUTION: The water absorbents are each such one that a highly water absorptive resin (a) is 
blended with an oxetane compound (b) and a water-soluble additive (c) indicating acidity in 
water; such another one that a highly water absorptive resin (a) is blended with an oxetane 
compound (b) and the second crosslinker (d) having a structure different from that of the above 
oxetane compound; and such still another one that a highly water absorptive resin (a) is blended 
with an oxetane compound (b) and a compound (e) which is different from the above oxetane 
compound and has at least one hydroxy group. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a water absorption agent which is a manufacturing method 
of a water absorption agent which uses as the main ingredients a water-absorbing resin which 
has the structure of cross linkage, and is characterized by mixing a water-soluble additive agent 
(c) in which acidity is shown by an oxetane compound (b) and underwater to a water-absorbing 
resin (a). 

[Claim 2] A manufacturing method of a water absorption agent which is a manufacturing method 
of a water absorption agent which uses as the main ingredients a water-absorbing resin which 
has the structure of cross linkage, and is characterized by mixing the 2nd cross linking agent (d) 
of a different structure from an oxetane compound (b) and said oxetane compound to a water- 
absorbing resin (a). 
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[Claim 3] A manufacturing method of a water absorption agent which is a manufacturing method 
of a water absorption agent which uses as the main ingredients a water-absorbing resin which 
has the structure of cross linkage, and is characterized by mixing an oxetane compound (b) and 
a compound (e) which has at least one different hydroxy! group from said oxetane compound to a 
water— absorbing resin (a). 

[Claim 4]The manufacturing method according to claim 1 whose underwater pH solubility of this 
water-soluble additive agent (c) is 0.1 g or more to the water 100g, and is five or less. 
[Claim 5]A manufacturing method of the water absorption agent according to claim 1 or 4, 
wherein this water-soluble additive agent (c) is at least one sort chosen from acid salt of 
inorganic acid, organic acid, and polyacid. 

[Claim 6]The manufacturing method according to claim 2 in which this 2nd cross linking agent (d) 
is polyvalent metallic salt and/or polyhydric alcohol. 

[Claim 7]A manufacturing method of the water absorption agent according to claim 1 in which 
this oxetane compound (b) is an oxetane compound expressed with the following structural 
formula (1). 
[Formula 1] 

R 4 R 1 

R 3 C C R 2 

O C R 5 

R 6 - (1) 

1 9 Q A. R f\ 

(R in a formula, FT, R°, R , R°, and R° express a hydrogen atom, a hydroxyl group, an alkyl 
group, an alkenyl group, an aromatic group, a halogen group, a substituted alkyl group, a 
substitution alkenyl group, or' a substitution aromatic group separately.) 

[Claim 8]After mixing one or more sorts of compounds chosen from a compound (e) in which an 
oxetane compound (b), this water-soluble additive agent (c), this 2nd cross linking agent (d), and 
this few **** have one hydroxyl group to a water^absorbing resin (a), A manufacturing method 
of the water absorption agent according to claim 1 to 3 heat-treating at further 100-230 **. 
[Claim 9]A water absorption agent manufacturing by a method according to any one of claims 1 
to 8. 

[Claim 10]It is a water absorption agent which uses as the main ingredients a water-absorbing 
resin which is obtained by processing a water-absorbing resin with an oxetane compound, and 
has the structure of cross linkage, and an unreacted oxetane compound which remains in a 
water absorption agent is 100 ppm or less, And/or, a water absorption agent, wherein conversion 
of an oxetane compound is not less than 80%. 

[Claim 1 1]Stools, urine, or hygienic goods for absorption of blood containing the water absorption 
agent according to claim 9 or 10. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of a water absorption 

agent and a water absorption agent. 

[0002] 

[Description of the Prior Art]ln recent years, the water-absorbing resin (water absorption agent) 
is broadly used for absorptivity articles, such as a disposable diaper, a sanitary napkin, what is 
called incontinentia putt, for the purpose of making body fluid absorb as the component. 
[0003] Such a water-absorbing resin is indicated to Japanese Industrial Standard (JIS) K7223- 
1 996, for example, and is already publicly known. 

[0004]As the above-mentioned water-absorbing resin, for example A polyacrylic acid partial 
neutralized substance bridging body, The hydrolyzates of the hydrolyzate of a starch-acrylic acid 
graft polymer, a vinyl acetate acrylic ester copolymer saponification thing, an acrylonitrile 
copolymer, or an acrylarnide copolymer or these bridging bodies, the bridging body of the cationic 
monomer, etc. are known. 

[0005]As the characteristic with which the above-mentioned water-absorbing resin should be 
provided, the outstanding coefficient of water absorption and water absorption speed at the time 
of touching aqueous liquids, such as body fluid, conventionally, the gel strength, the suction force 
that sucks up water from the substrate having contained the aqueous liquid, etc. have recited. 
And when it has two or more these characteristics conventionally and is used for absorptivity 
articles, such as a disposable diaper and a sanitary napkin, the water-absorbing resin (water 
absorption agent) which shows the outstanding performance (absorption feature) is proposed 
variously. 

[0006]For example, the art which constructs a bridge in the neighborhood of the surface of a 
water-absorbing resin by making absorption features, such as non-energized lower water 
absorption magnification of a water-absorbing resin and bottom water absorption magnification 
of application of pressure, into the method of improving with sufficient balance is known, and 
various methods are indicated until now. the method (JP,S58-180233,A.) of using polyhydric 
alcohol as the example JP,S61-16903 r A, a multivalent glycidyl compound, a multivalent aziridine 
compound, How (JP,S59-189103,A) to use a polyhydric amine compound and a multivalent 
isocyanate compound, How (JP,S52-1 1 7393.A) to use griot KISHISARU, the method (JP,S51- 
136588,A and JP,S61-257235,A.) of using polyvalent metal the method (JP,S61-21 1 305,A.) of 
using JP,S62-7745,A and a silane coupling agent JP,S61 -25221 2,A, JP,S61-264006,A, How (the 
Germany patent No. 4020780 gazette) to use alkylene carbonate, A method (WO 99/No. 42494 
gazette) of using oxazolidinone, a method of using multivalent oxazolidinone (WO 99/No. 43720 
gazette), The method (WO 00/No. 31 153 gazette) of using oxazine, the method (JP,2000- 
197818,A) of using an oxazoline compound, etc. are known. However, in the surface crosslinking 
of this hydrophilic resin, there are the problem and the reactant problem of safety of the cross 
linking agent used. In namely, the case of the compound in which the cross linking agent 
generally has an epoxy reactant high functional group. The cross linking agent of what can react 
at a low temperature itself has skin irritation, and ullage etc. needed to be controlled strictly, and 
there were problems, like complicated work is needed on a process also for ullage reduction. To 
it, since cross linking agents, such as polyhydric alcohol with high safety, had the low reactivity 
of a cross linking agent, the elevated temperature of crosslinking reaction and a long time are 
, required, and the water-absorbing resin may have colored with heating depending on the case, 
and they may have deteriorated. When manufacturing a water-absorbing resin (water absorption 
agent), it is desirable, also in order to ask with less energy also from the field from which 
manufacturing efficiently protects earth environment, and to improve productivity and to prevent 
the heat deterioration of the hydrophilic resin in a manufacturing process. Then, the 
improvement of the reactant low cross linking agent is called for. 
[0007] 

[Problem(s) to be Solved by the Invention]This invention is made in view of the above-mentioned 
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conventional problem. That is, there is this invention in providing the method of manufacturing 
the water absorption agent which was excellent in absorption features, such as balance of non- 
energized lower water absorption magnification and the bottom water absorption magnification of 
application of pressure, and was excellent in safety in low temperature and a short time. 
[0008] 

[Means for Solving the Problem]this invention person manufactured a water absorption agent in 
low temperature and a short time, as a result of examining wholeheartedly a water absorption 
agent excellent in an absorption feature, finds out that an aforementioned problem is solved by 
using a specific compound and an additive agent as a cross linking agent of hydrophilic resin, and 
came to complete this invention. 

[0009]That is, a manufacturing method of a water absorption agent of this invention is a 
manufacturing method of a water absorption agent which uses as the main ingredients a water- 
absorbing resin which has the structure of cross linkage, and mixes an oxetane compound (b) 
and a water-soluble additive agent (c) in which acidity is shown underwater to a water-absorbing 
resin (a). 

[001 0]A manufacturing method of a water absorption agent of this invention is a manufacturing 
method of a water absorption agent which uses as the main ingredients a water-absorbing resin 
which has the structure of cross linkage, and mixes the 2nd cross linking agent (d) of a different 
structure from an oxetane compound (b) and said oxetane compound to a water— absorbing resin 
(a). 

[001 1]A manufacturing method of a water absorption agent of this invention is a manufacturing 
method of a water absorption agent which uses as the main ingredients a water-absorbing resin 
which has the structure of cross linkage, and mixes an oxetane compound (b) and a compound 
(e) which has at least one different hydroxyl group from said oxetane compound to a water- 
absorbing resin (a). 
[0012] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. 
(1) The water-absorbing resin as used in the field of water-absorbing resin this invention which 
has the structure of cross linkage is the cross linked polymer of water swelling insoluble in water 
nature, A lot of water or physiological salines preferably of [ further 10 or more times ] 50 to 
1000 times 3 or more times of prudence are absorbed indispensable, and they are anionic and 
the cross linked polymer which forms nonionic and cationic hydrogel. Ten or less % of the weight 
of a thing is used especially 1 5 or less % of the weight still more preferably 20 or less % of the 
weight 25 or less % of the weight preferably 50 or less % of the weight indispensable [ the 
insoluble in water nature as used in the field of this invention / a water soluble component ]. 
Working example prescribes these measuring methods. The water absorption agents as used in 
the field of this invention are the main ingredients and a water-absorbing resin which are 
contained 70% of the weight or more preferably 85 more % of the weight - 100% of the weight and 
by which refining was carried out about a water-absorbing resin, and are the water-absorbing 
resins by which the bridge was preferably constructed over the neighborhood of the surface. The 
polyacrylic acid partial neutralized substance bridging body which carried out the graft as 
occasion demands as a water-absorbing resin by this invention, The hydrolyzate of a starch 
acrylonitrile graft polymer, the hydrolyzate of a starch acrylic acid graft polymer, The 
hydrolyzates or these bridging bodies of the saponification thing of a vinyl acetate acrylic ester 
copolymer, an acrylonitrile copolymer, or an acrylamide copolymer, One sort, such as a carboxyl 
group content bridge construction polyvinyl alcohol denaturation thing and a bridge construction 
isobutylene-maleic anhydride copolymer, or two sorts or more can be mentioned, and the 
crosslinking polymerization thing of a water soluble unsaturated monomer is used preferably. 
Although one sort or a mixture is also used, these water-absorbing resins, Especially, one sort or 
its mixture of what has a carboxyl group has it, and most preferably, [ preferred ] It is the 
polyacrylic acid partial neutralized substance bridging body to which the graft of the monomer 
which uses acrylic acid and/or its salt (neutralized substance) as the main ingredients including a 
graft main chain as occasion demands was carried out by the necessity of being obtained by 
polymerizing and constructing a bridge. As the above-mentioned acrylate, alkali metal salt, such 
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as sodium of acrylic acid, potassium, and lithium, ammonium salt, amine salt, etc. can be 
illustrated. The above-mentioned water-absorbing resin as the constitutional unit 0 mol of 
acrylic acid % and 100 mol of acrylate % - 50-mol %. [ % - 50 mol ] The thing in the range of 
(however, making both total quantity less than 100 mol %) is preferred, and the thing in 10 mol of 
acrylic acid % and 90 mol of acrylate % - 60-mol% (however, both total quantity is made less than 
100 mol %) of range is more preferred. [ % - 40 mol ] Neutralization of the water-absorbing resin 
for making the above-mentioned salt form may be performed in the state of a monomer before a 
polymerization, or it may carry out in the state of a polymer after the polymerization middle or a 
polymerization, and they may be used together. The monomer for obtaining the water-absorbing 
resin used by this invention may contain monomers other than the above-mentioned acrylic acid 
(salt) if needed.as opposed to the total quantity with the acrylic acid which monomers other than 
this acrylic acid (salt) use as the main ingredients from a physical-properties side in this 
invention in using monomers other than acrylic acid (salt), and its salt — desirable — less than 
30 mol % — it is a rate not more than 10 mol % more preferably. 

[0013]In order to obtain the water-absorbing resin used for this invention, it is possible to face 
an above-mentioned monomer to polymerize and to perform bulk polymerization and a 
precipitate polymerization, but the aqueous polymerization from a physical-properties side and 
opposite phase suspension polymerization are preferred. Preferably, ten to 70% of the weight, the 
concentration of the monomer in this solution in the case of using the above-mentioned 
monomer as solution (a monomer aqueous solution is called hereafter) is 20 to 60 % of the 
weight still more preferably, and may use solvents other than water together if needed. 
[0014]When making the above-mentioned polymerization start, for example Potassium persulfate, 
ammonium persulfate, Radical polymerization initiators, such as sodium persulfate, t-butyl 
hydroperoxide, hydrogen peroxide, and 2,2'-azobis (2-amidinopropane) dihydrochloride, and 
photopolymerization initiators, such as 2-hydroxy-2-methyl-1-phenyl-propan-1-one, can be 
used. A reducing agent can be used together and it can also be considered as a redox system 
initiator. As a reducing agent, although reducing metal (salt), such as sulfurous acid (pile) (salt), 
such as sodium sulfite and sodium hydrogen sulfite, L-ascorbic acid (salt), and ferrous salt, 
amines, etc. are mentioned, it is not limited in particular, for example, the amount of these 
polymerization initiators or the reducing agent used — usually — 0.001 -2-mol % — it is 0.01- 
0.1 -mol % preferably. 

[0015]By irradiating the system of reaction with activity energy lines, such as radiation, an 
electron beam, and ultraviolet rays, a polymerization reaction may be started and the above- 
mentioned polymerization initiator may be further used together. Although the reaction 
temperature in particular in the above-mentioned polymerization reaction is not limited, the 
range of 15-130 ** is preferred, and within the limits which is 20-110 ** is more preferred. 
Neither reaction time nor a pressure in particular is also limited, and what is necessary is just to 
set up suitably according to the kind of a monomer or polymerization initiator, reaction 
temperature, etc. 

[0016]Although it may be a self-bridge construction type thing which does not use a cross 
linking agent as said water-absorbing resin, copolymerization or the thing made to react is still 
more preferred in the internal cross linking agent which has two or more polymerization nature 
unsaturation groups and two or more reactant groups in a monad. 

[0017]As an example of these inside cross linking agent, for example N,N'-methylenebis (meta) 
acrylamide, (Poly) Ethylene glycol di(metha)acrylate, trimethyl roll pro pantry (meta) acrylate, 
Ethyleneoxide denaturation TORIMECHI roll pro pantry (meta) acrylate, Pentaerythritol hexa 
(meta) acrylate, triaryl cyanurate, triaryl amine, a poly (meta) allyloxy alkane, ethylene glycol 
diglycidyl ether (poly), propylene glycol, glycerin, polyethyleneimine, etc. can be mentioned. The 
below-mentioned oxetane compound which is a cross linking agent of this invention may be used. 
These inside cross linking agent may be used independently, and may mix and use two or more 
kinds suitably. These inside cross linking agent may carry out package addition, and dividing 
addition may be carried out to the system of reaction, the internal cross linking agent which 
carries out two or more owners of the polymerization nature double bond preferably is used, and 
the amount of these inside cross linking agent used receives said monomer from a physical- 
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properties side — desirable — 0.005-2-mol % — further — desirable — 0.02-0.5-moI % — it is 
especially determined suitably at 0.04-0.2-mol % preferably. 

[0Q18]On the occasion of the above-mentioned polymerization, to the system of reaction, a 
carbonic acid (hydrogen) salt, carbon dioxide, Hydrophilic-giant-molecules; various surface- 
active agent; chelating agents, such as a derivative of various foaming agent; starch and 
cellulose, such as an azo compound and an inert organic solvent, and starch and cellulose, 
polyvinyl alcohol, polyacrylic acid (salt), and a polyacrylic acid (salt) bridging body; chain transfer 
agents, such as hypophosphorous acid (salt), may be added. When carrying out graft 
polymerization, hydrophilic giant molecules are preferably used at 10 or less % of the weight 30 
or less % of the weight to a monomer. Monomers other than acrylic acid, the cross linking agent 
used, and a still more publicly known method are used widely, and the patent shown below can 
also apply the manufacturing method of water-absorbing resins, such as an additive agent at the 
time of a polymerization, to an application concerned. Opposite phase suspension polymerization 
is the polymerizing method make a monomer aqueous solution suspended to a hydrophobic 
organic solvent, for example, it is indicated to United States patents, such as a U.S. Pat. No. 
4093776 item, said 4367323 No., said 4446261 No., said 4683274 No., and the 5244735 No. 
Aqueous polymerization is the method of polymerizing a monomer aqueous solution, without 
using a dispersing solvent, For example, a U.S. Pat. No. 4625001 item, said 4873299 No., said 
4286082 No., Said 4973632 No., said 4985518 No., said 5124416 No., said 5250640 No., It is 
indicated to the international patent of European patents, such as United States patents, such 
as said 5264495 No., said 5145906 No., and the 5380808 No., European patent No. 0811636, said 
0955086 No., and the 0922717 No., WO 2001 /No. 38402, etc. The above-mentioned cross linked 
polymer was obtained by aqueous polymerization, and when it is gel (i.e., when it is the hydrous 
gel-like cross linked polymer), it dries if needed, and this cross linked polymer is usually ground 
in front of desiccation and/or in the back, and is taken as a water-absorbing resin. 100 ** - 220 
** of desiccation is 60 ** - 250 ** usually temperature requirements (120 ** - 200 **) more 
preferably, and the ranges of drying time are 30 minutes - 3 hours more preferably for 20 
minutes - 6 hours for 10 minutes - 12 hours. 

[001 9] Although the water content in particular of the water-absorbing resin which can be used 
for this invention is not limited, water content is 10 or less % of the weight of 0.2 % of the weight 
or more 40 or less % of the weight of 0.2 % of the weight or more 400 or less % of the weight of 0 
% of the weight or more still more preferably more preferably. The thing of particle state can be 
mentioned as a water-absorbing resin which can be used for the manufacturing method of this 
invention. Although the thing that the gel mean particle diameter in front of the drying grinding 
obtained by the polymerization reaction exceeds 1 000 micrometers can also be used for the 
particle diameter of a water-absorbing resin, Usually, 10 micrometers - 1000 micrometers of 
weight average particle sizes [ 50 micrometers - 800 micrometers of / 700 micrometers or less 
of] are things of 600 micrometers or less exceeding 150 micrometers exceeding 75 micrometers 
especially preferably preferably. The direction which is still more desirable and has few particles 
of the impalpable powder (for example, 100 micrometers or less) in hydrophilic resin is preferred, 
and it is especially specifically preferred that it is 1 or less % of the weight further 5 or less % of 
the weight 10 or less % of the weight. Thus, although the particle shape in particular of the 
hydrophilic resin which has the obtained structure of cross linkage is not limited [ shape / a 
globular shape a granular type, / unfixed ], the thing of the infinite form granular type pass the 
grinding process can use it preferably. 

[0020](2) An oxetane compound given in oxetane compound this invention is a compound which 
has one or more oxetane structures at least in one molecule. Preferably, what is shown with the 
following structural formula (1) can be used. 
[0021] 
[Formula 2] 
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R 3 C C R 2 

1 1 « 

O C R 

R e - (1) 

[0022](R 1 in a formula, R 2 , R 3 , R 4 t R 5 , and R 6 express a hydrogen atom, a hydroxyl group, an alkyl 
group, an alkenyl group, an aromatic group, a halogen group, a substituted alkyl group, a 
substitution alkenyl group, or a substitution aromatic group separately.) 

Although R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 express a hydrogen atom, an alkyl group, an alkenyl group, an 
aromatic group, a halogen group, a substituted alkyl group, a substitution alkenyl group, or a 

substitution aromatic group separately, R 1 preferably A hydrogen atom, a hydroxyl group, an alkyl 
group, a substituted alkyl group, Separately, R is a hydrogen atom, a hydroxyl group, and an alkyl 
group, and a hydrogen atom, a hydroxyl group, an alkyl group, a substituted alkyl group, R - R 
more preferably, The substituted alkyl group of C1 - 6 with which R 1 has a hydrogen atom, a 
hydroxyl group, an alkyl group of C1 - 6, and a hydroxyl group, the substituted alkyl group of C1 
- 6 with which R 2 has a hydrogen atom, a hydroxyl group, an alkyl group of C1 - 6, and a 

hydroxyl group, R 3 - R 6 are hydrogen atoms. Although it may be insoluble to water, as for this 
oxetane compound, it is preferred that it is water solubility, and they are 0.5g or more and a 
thing dissolved not less than 5g still more preferably 1g or more more preferably to the water 
100g which is 25 **. 

[0023]Specifically Oxetane, 3-methyl-3-oxetane methanol, 3-ethyl-3-oxetane methanol, 3- 
butyl-3-oxetane methanol, 3-methyl-3-oxetane ethanol, 3-ethyl-3-oxetane ethanol, A 
compound which has oxetane rings, such as 3-butyl~3-oxetane ethanol, and a hydroxyl group, A 
compound which has an oxetane ring and amino groups, such as 3-methyl-3-aminomethyl 
oxetane and 3-ethyl-3-aminomethyl oxetane, A compound which has halogen, such as 3- 
chloromethyl 3-methyl oxetane and 3-chloromethyl 3-ethyl oxetane, 3-methyl-3-aryloxymethyl 
oxetane, 3-ethy|-3-aryloxymethyl oxetane, 3-methy|-3-(meta) acrylic oxymethyloxetane, 3- 
ethyl-3-(meta) acrylic oxymethyloxetane, 3-methyl-3-(2-propenyloxy) methyl oxetane, 3-ethyl- 
3-(2-propenyloxy) methyl oxetane, 3-methyl-3-(2-methyl-2-propenyloxy) methyl oxetane, A 
compound which has aliphatic unsaturated groups, such as 3-ethy|-3-(2-methyl~2-propenyloxy) 
methyl oxetane, A compound which has aromatic unsaturation groups, such as 3-methy|-3- 
phenyl oxymethyloxetane, 3-ethyl-3-phenyl oxymethyloxetane, 3-methy|-3-benzyloxymethyl 
oxetane, and 3-ethyl-3-benzyloxymethyl oxetane, is mentioned. An oxetane compound which 
has said hydroxyl group, an amino group, and halogen is esterified, May amidate and etherify and 
For example, glycolic acid, lactic acid, acetic acid, Propionic acid, glutaric acid, succinic acid, 
tartaric acid, malonic acid, malic acid, Esterification material of citrate, polyacrylic acid, and an 
oxetane compound that has a hydroxyl group (for example, diester ghost of tartaric acid and 3- 
methyl-3-oxetane methanol), Or an amidation thing with an oxetane compound which has an 
amino group, methyl alcohol, Ethyl alcohol, propyl alcohol, isopropyl alcohol, Butyl alcohol, 
isobutyl alcohol, t-butyl alcohol, Ethylene glycol, a diethylene glycol, propylene glycol, Triethylene 
glycol, tetraethylene glycol, a polyethylene glycol, 1,3-propanediol, dipropylene glycol, 2 and 2, 4- 
trimethyl 1, 3-pentanedioi, A polypropylene glycol, glycerin, polyglycerin, 2-butene-1, 4-diol, 1,3- 
butanediol, 1,4-butanediol, 1 ,5-pentanediol, 1 ,6-hexanedioI, 1 ,2-cyclohexane dimethanol, 1,2- 
cyclohexanol, Trimethylolpropane, pentaerythritol, sorbitol, dibromomethane, Dichloromethane, 
diiodomethane, 1,1-dibromoethane, 1,2-dibromoethane, 1,2-dichloroethane, 1,2-diiodoethane, 1, 
2-dibromopropane, 1 ,2-dichloropropane, 1,3-dibromopropane, 1,3-dichloropropane, 1,3- 
diiodopropane, 1 ,2,3-tribromopropane, 1,2,3-trichloropropane, An etherification thing of 2,2- 
dibromopropane, 1 ,3-dibromobutane, 1 ,4-dibromobutane, 1 ,4-dichlorobutane, 2 T 3-dichlorobutane, 
benzylbromide, etc. and an oxetane compound is mentioned. 

[0024]As an oxetane compound of this invention, a compound with two or more oxetane 
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skeletons may be sufficient as an oxetane skeleton, without being limited to one. Especially an 
oxetane skeleton is cyclic structure with 4 membered-ring ether structure which has an oxygen 
atom, and specifically A following general formula (2), Or JI and Tori who have at least one or 
more structures expressed with a following general formula (3), tetra, a polyoxetane compound 
(the amount object of Polymer Division), etc. can be mentioned. 
[0025] 
[Formula 3] 




R 12 »* (2) 

[0026](R 7 in a formula an oxygen atom, an alkyl group, an aromatic group, a substituted alkyl 
group, or a substitution aromatic group) [ express and ] R 8 , R 9 , R 10 , R 11 , and R 12 express a 
hydrogen atom, a hydroxyl group, an alkyl group, an alkenyl group, an aromatic group, a halogen 
group, a substituted alkyl group, a substitution alkenyl group, or a substitution aromatic group 
separately, and n is one or more integers. 
[0027] 
[Formula 4] 




- (3) 



[0028] R 1 3 in a formula — an oxygen atom, an alkyl group, an aromatic group, and a substituted 
alkyl group. Express a substitution alkenyl group or a substitution aromatic group, and R 14 , R 15 , 

1 fi 1 7 1 ft 

R , R , and R express a hydrogen atom, a hydroxyl group, an alkyl group, an alkenyl group, an 
aromatic group, a halogen group, a substituted alkyl group, a substitution alkenyl group, or a 
substitution aromatic group separately. 

As an example of a multivalent oxetane compound which carries out two or more owners of the 
above-mentioned oxetane skeleton, what is expressed with a following general formula (4) can be 
raised. 
[0029] 
[Formula 5] 
R 20 - ^-R 1 ^ ^-R 21 



(4) 



[0030]R 19 in a formula — an oxygen atom, an alkyl group, an alkenyl group, and an aromatic 
group. A halogen group, a substituted alkyl group, a substitution alkenyl group or a substitution 
aromatic group, R , and express a hydrogen atom, a hydroxyl group, an alkyl group, an 
alkenyl group, an aromatic group, a halogen group, a substituted alkyl group, a substitution 
alkenyl group, or a substitution aromatic group separately. 

The amount of oxetane compound used in this invention is the range of 0.2 to 3 weight section 
especially preferably 0.1 to 4 weight section more preferably 0.05 to 5 weight section still 
preferably more preferably [ 0.02 to 10 weight section ] to solid content 100 weight section of a 
water-absorbing resin. By using an oxetane compound within the limits of the above, an 
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absorption feature over body fluid (aqueous liquid), such as urine, sweat, menstrual blood, can be 
raised further further. The amount of oxetane compound used can hardly raise crosslinking 
density near the surface of a water-absorbing resin in less than 0.02 weight sections, and an 
absorption feature may not improve. When there is more amount of oxetane compound used than 
ten weight sections, this oxetane compound becomes superfluous, and while it is uneconomical, 
there is a possibility that it may become difficult to control crosslinking density to a proper 
value, and water absorption magnification may not improve. 

[0031](3-1) A water-soluble additive agent (c) in which acidity is shown by the compound- 
underwater added with oxetane 

This invention to a water-absorbing resin (a) An oxetane compound (b) f In a row. Underwater 
acidity. It is a manufacturing method of a water absorption agent mixing at least one sort of 
additive agents chosen from a compound (e) which has at least one different hydroxyl group 
from the 2nd cross linking agent (d) of a different structure from a shown water-soluble additive 
agent (c) and said oxetane compound, and said oxetane compound, A water-soluble additive 
agent (c) in which acidity is hereafter shown by underwater [ from an oxetane compound / 
different ] first is explained. An additive agent used for this invention is a water-soluble additive 
agent (c) in which acidity is shown underwater. By using a water-soluble additive agent (c) in 
which acidity is shown by this underwater one, crosslinking reaction can be accelerated more 
and the physical properties of a water absorption agent can be improved further. As a water- 
soluble additive agent (c) of this invention, solubility (the degree of water temperature of 25 **) 
to the water 100g is preferred, and 0.5g or more of water solubility [ not less than 5g of ] is not 
less than 10g more preferably still more preferably. The pH in this 25**1 ** of solution (solution 
which dissolved 0.025 mol of water-soluble additive agents in 1 kg of water) is preferred, and 
acidity is 3.0 or less still more preferably 4.5 or less more preferably 5.5 or less. It is chosen out 
of acid salt of inorganic acid, organic acid, and polyacid with a water-soluble additive agent (c) in 
which acidity is preferably shown by this underwater ones. As acid salt of these inorganic acid, 
organic acid, and polyacid, Specifically Sulfuric acid, phosphoric acid, chloride, citrate, glyoxylic 
acid, glycolic acid, Glutaric acid, cinnamic acid, succinic acid, acetic acid, tartaric acid, lactic 
acid, boric acid, pyruvic acid, Fumaric acid, propionic acid, 3-hydroxypropionic acid, malonic acid, 
Butanoic acid, isobutyric acid, IMIJINO acetic acid, malic acid, isethionic acid, citraconic acid, 
Adipic acid, itaconic acid, crotonic acid, oxalic acid, salicylic acid, gallic acid, Sorbic acid, gluconic 
acid, p-toluenesulfonic acid, a sodium dihydrogenphosphate, Acid sodium pyrophosphate, acid 
sodium metaphosphate, sodium hydrogensulfate, Aluminum sulfate and 14 to 18 hydrate, an 
aluminium chloride and 6 hydrate, A polyaluminum chloride, potassium aluminum sulfate and 24 
hydrate, an aluminum ammonium sulfate and 12 hydrate, A zirconium nitrate, an acetic acid 
zirconium, zirconium sulfate, zirconium phosphate, A hydroxyzirconium chloride is preferred, 
sulfuric acid, phosphoric acid, succinic acid, lactic acid, citrate, aluminum sulfate, an aluminium 
chloride, and zirconium sulfate are more preferred, and especially aluminum sulfate is used 
preferably. Although the amount of compound (c) used which has an acid radical is suitably 
determined by the kind, reaction condition, etc., It is usually preferably used in the range of 0.5 - 
4 weight section still more preferably 0.01 to 5 weight section 0.001 to 10 weight section to solid 
content 1 00 weight section of a water-absorbing resin like after-mentioned (d) and (e). 
[0032](3-2) Compound added with oxetane - The 2nd cross linking agent (d) of a different 
structure from said oxetane compound 

By this invention, a manufacturing method of a water absorption agent mixing the 2nd cross 
linking agent (d) of a different structure from said oxetane compound to a water-absorbing resin 
(a) is also provided, hereafter, it ranks second and the 2nd cross linking agent (d) of a different 
structure from said oxetane compound is explained. If it is a compound which the above- 
mentioned polymer has and in which a functional group and a reaction are possible as the 2nd 
cross linking agent (d) of a different structure from said oxetane compound used by this 
invention, it will not be limited in particular. By using this 2nd cross linking agent (d), crosslinking 
reaction can be accelerated more and the physical properties of a water absorption agent can be 
improved further. 

[0033]As the 2nd cross linking agent (d) used, specifically, For example, ethylene glycol, a 
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diethylene glycol, triethylene glycol, Tetraethylene glycol, a polyethylene glycol, a 1 ,2- 
propanediol, 1,3-propanediol, dipropylene glycol, 2 and 3, 4—trimethyl 1, 3-pentanediol, A 
polypropylene glycol, glycerin, polyglycerin, 2-butene-1, 4-diol, 1 ,3-butanediol, 1 ,4-butanediol, 
1 ,5-pentanediol, 1 ,6-hexanediol, 1, 2-cyclohexane dimethanol, 1,2-cyclohexanediol, 
trimethylolpropane, diethanolamine, Triethanolamine, polyoxypropylene, an oxyethylene 
oxypropylene block copolymer, Polyol compounds, such as pentaerythritol and sorbitol; Ethylene 
glycol diglycidyl ether, Polyethylene glycol diglycidyl ether, glycerol polyglycidyl ether, diglycerol 
polyglycidyl ether, polyglycerol polyglycidyl ether, propylene glycol diglycidyl ether, Epoxy 
compounds, such as polypropylene glycol diglycidyl ether and glycidol; Ethylenediamine, 
Diethylenetriamine, triethylenetetramine, tetraethylenepentamine, Polyhydric amine compounds, 
such as pentaethylenehexamine, polyethyleneimine, and polyamide polyamine; Epichlorohydrin, 
Halo epoxy compounds, such as EPIBU ROM hydrin and alpha-methylepichlorohydrin; 
Condensate;2 of the above-mentioned polyhydric amine compound and the above-mentioned 
halo epoxy compound, 4-tolylene diisocyanate, Polyvalent oxazoline compounds, such as 
multivalent isocyanate compound;!, such as hexamethylene dHsocyanate, and 2-ethylenebis 
oxazoline; Gamma-glycidoxypropyltrimetoxysilane, Silane coupling agents, such as gamma- 
aminopropyl trimethoxysilane; 1 ,3-dioxolane 2-one, 4-methyM ,3-dioxolane 2-one, 4,5-dimethyl- 
1 ,3-dioxolane 2-one, 4,4-dimethyl- 1,3-dioxolane 2-one, 4-ethy|-1,3-dioxolane 2-one, 4- 
hydroxymethyl-1 ,3-dioxolane 2-one, 1 ,3-dioxane 2-one, Although alkylene carbonate compound 
[, such as 4-methyM ,3-dioxane 2-one, 4,6-dimethyl- 1,3-dioxane 2-one, and 1,3-dioxo ****- 
2-one, ]; etc. are mentioned, it is not limited in particular. The 2nd cross linking agent (d) used 
JP,S58-180233,A, JP,S61-16903,A, JP,S59-189103,A, JP,S52-1 1 7393A JP,S51-136588,A, 
JP,S61-257235,A, JP,S62-7745,A, JP,S61-21 1305,A, JP,S61 -25221 2,A, JP,S61-264006A It is 
illustrated by the Germany patent No. 4020780 gazette, WO 99/No. 42494 gazette, WO 99/No. 
43720 gazette, WO 00/No. 31153 gazette, JP,2000-197818,A, etc., and publicly known cross 
linking agents including these are used. 

[0034] Although the amount of the 2nd cross linking agent (d) used of the above is suitably 
determined by the kind, reaction condition, etc., It is usually preferably used in the range of 0.1 - 
4 weight section still more preferably 0.01 to 5 weight section 0.001 to 10 weight section to solid 
content 100 weight section of a water-absorbing resin like the above (c) and after-mentioned 
(e). A desirable thing of this 2nd cross linking agent (d) been water solubility like the water- 
soluble aforementioned additive agent (c) is preferred, solubility (the degree of water 
temperature of 25 **) to the water 100g is preferred, and 0.5g or more of water solubility [ not 
less than 5g of] is not less than 10g more preferably still more preferably. Among cross linking 
agents of the above-mentioned illustration, preferably, As the 2nd cross linking agent (d), they 
are used by a polyol compound and/or polyvalent metallic salt, and still more preferably, 
polyvalent metallic salt is used — concrete — 14 to 18 hydrate of aluminum sulfate and 
aluminum sulfate, an aluminium chloride, a zirconium compound, a zinc compound, an iron 
compound, and a magnesium compound — it comes out and a certain thing is preferred. This 2nd 
cross linking agent (d) may be a water-soluble additive agent (c) in which acidity is shown in the 
above, and although (e) may be sufficient, it is that a water-soluble additive agent (c) serves as 
this 2nd cross linking agent (d) preferably. 

[0035](3-3) Compound added with oxetane - Compound which has at least one different 
hydroxy! group from said oxetane compound (e) 

Also provide a manufacturing method of a water absorption agent mixing a compound (e) which 
has at least one different hydroxyl group from said oxetane compound to a water-absorbing resin 
(a) in this invention, and it ranks second hereafter, A compound (e) which has at least one 
different hydroxyl group from said oxetane compound is explained. If it is a compound which has 
at least one hydroxyl group as a compound (e) which has at least one different hydroxyl group 
from said oxetane compound used by this invention, it will not be limited in particular. When this 
few **** uses a compound (e) which has one hydroxyl group, crosslinking reaction can be 
accelerated more and the physical properties of a water absorption agent can be improved 
further. A compound (e) in which this few **** has one hydroxyl group preferably, It is preferred 
that it is water solubility like the water-soluble aforementioned additive agent (c), solubility (the 
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degree of water temperature of 25 **) to the water 100g is preferred, and 0.5g or more of water 
solubility [ not less than 5g of] is not less than 10g more preferably still more preferably. As a 
compound (e) which has one hydro xyl group, still more concretely this few ****, Methyl alcohol, 
ethyl alcohol, propyl alcohol, isopropyl alcohol, Alcohol, such as butyl alcohol, isobutyl alcohol, 
and t-butyl alcohol, Ethylene glycol, a diethylene glycol, triethylene glycol, Tetraethylene glycol, a 
polyethylene glycol, a 1,2-propanediol, 1 ,3-propanediol, dipropylene glycol, 2 and 2, 4-trimethyl 1, 
3-pentanediol, A polypropylene glycol, glycerin, polyglycerin, 2-butene~1, 4-diol, 1,3-butanediol, 
1 ,4-butanediol, 1 ,5-pentanediol, 1 ,6-hexanediol, 1, 2-cyclohexane dimethanol, A polyhydric 
alcohol class of 1 ,2-cyclohexanol, trimethylolpropane, diethanolamine, triethanolamine, 
polyoxypropylene, an oxyethylene oxypropylene block copolymer, pentaerythritol, sorbitol, etc. is 
mentioned. A compound (e) in which this few **** has one hydroxyl group may be a water- 
soluble additive agent (c) in which acidity is shown in the above, and although the 2nd cross 
linking agent (d) may be sufficient, it is that a compound (e) in which this few **** has one 
hydroxyl group serves as this 2nd cross linking agent (d) preferably. Although the amount of 
compound (e) used in which this few **** has one hydroxyl group is suitably determined by the 
kind, reaction condition, etc., It is usually preferably used in the range of 0.1 - 4 weight section 
still more preferably 0.01 to 5 weight section 0.001 to 10 weight section to solid content 100 
weight section of a water-absorbing resin like the above (c) and (d). 

[0036](4) Mixed this invention of aforementioned (b)-to water-absorbing resin (a) - (e), A water- 
soluble additive agent (c) in which acidity is shown by an oxetane compound (b) and underwater 
to a water-absorbing resin (a), It is a manufacturing method of a water absorption agent mixing 
the 2nd cross linking agent (d) of a different structure from said oxetane compound, and at least 
one sort of additive agents chosen from a compound (e) which has at least one different 
hydroxyl group from said oxetane compound, and those mixing methods are explained hereafter. 
Mixing of at least one sort of additive agents chosen from oxetane compound (b) and 
aforementioned (c) - (e) to a water—absorbing resin (a), After mixing aforementioned (c) - (e) 
after mixing said oxetane compound (b) t and mixing aforementioned (c) - (e) conversely, although 
an oxetane compound (b) may be carried out, preferably, An oxetane compound (b) and the 
above (c) This mixture is mixed by said water-absorbing resin (a) after - (e) is mixed beforehand. 
An oxetane compound (b) and the above (c) mixing of at least one sort of additive agents chosen 
from - (e), Where this water-absorbing resin (a) is distributed in organic solvents, such as 
cyclohexane and pentane, it may carry out, but preferably, to said water-absorbing resin (a), the 
aforementioned mixture which contains water and/or a hydrophilic organic solvent as occasion 
demands is direct-sprayed, or is dropped, and is mixed, for example. Sizes of a drop sprayed are 
300 micrometers or less and 200 more micrometers or less preferably. In this invention, when 
mixing oxetane compound (b) and aforementioned (c) - (e) to a water-absorbing resin (a), it is 
preferred to add water (f) further. Although which [ under / before mixing / mixing and after 
mixing ] case may be sufficient as addition of water, it is preferred to mix water simultaneously 
with aforementioned (c) - (e) from simplicity of a process, and it is the method of carrying out 
addition mixing in a form of a water dispersion or solution more preferably. Under the present 
circumstances, quantity of water used is the range of 0.5 - 3 weight section preferably 0.5 to 10 
weight section to water-absorbing resin (a) 100 weight section. When the amount of water used 
exceeds ten weight sections, water absorption magnification may fall. When less than 0.5 weight 
sections, there is a possibility that it may become impossible to raise bottom water absorption 
magnification of application of pressure. When mixing oxetane compound (b) and aforementioned 
(c) - (e) to a water-absorbing resin (a) in this invention, hydrophilic organic solvents (g) other 
than aforementioned (c) - (e) may be used together in addition to the above-mentioned water 

.(f). 

[0037]As a hydrophilic organic solvent (g) used, ketone; dioxanes, such as acetone and methyl 
ethyl ketone, Amide, such as ether; epsilon caprolactam, such as alkoxy (poly) ethylene glycol 
and a tetrahydrofuran, and N.N-dimethylformamide; sulfo KISAIDO, such as dimethylsulfoxide, is 
mentioned. Although quantity of a hydrophilic organic solvent used changes with kinds and 
particle sizes of hydrophilic resin, it is usually the range of 0.1 to 5 weight section more 
preferably zero to 5 weight section zero to 10 weight section to hydrophilic resin 100 weight 
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section. In this invention, additive agents, such as a surface-active agent and inactive inorganic 
matter particle powder, may be used for mixing nature or physical-properties improvement. A 
surface-active agent and inactive inorganic matter particle powder which are used are illustrated 
by the US,5164459,B gazette, the EP,827753,B gazette, the EP,349240,B gazette, the 
EP,761241,B gazette, etc. A suitable mixed device used for said mixing needs to be able to 
produce mixed big power in order to ensure uniform mixing. As a mixed device which can be used 
for this invention, For example, a cylindrical mixer, a double-wall cone type mixer, a high-speed- 
stirring type mixer, V shape mixer, A ribbon type mixer, a screw type mixer, a flowed type 
furnace rotary disk type mixer, an air mixer, a double arm type kneader, an internal mixer, a 
ground type kneader, a revolving mixer, a screw die pressing appearance machine, etc. are 
preferred. 

[0Q38](5) Perform heat-treatment or optical irradiation treatment for oxetane compound (b) and 
aforementioned (c) - (e) preferably simultaneously with mixing after mixing to a water-absorbing 
resin (a) in a manufacturing method of a water absorption agent of heat— treatment this invention 
in this invention. When heat-treating by this invention, decide on cooking temperature and time 
suitably, but. Processing time of 1 to 180 minutes is preferably preferred, it is 5 to 100 minutes 
still more preferably, and 60-250 ** of treatment temperature [ 100-220 ** of] is 120-200 ** 
still more preferably more preferably for 3 to 120 minutes. At less than 60 **, time requires 
cooking temperature for heat—treatment, it not only causes a fall of productivity, but uniform 
bridge construction is not attained but there is a possibility that an outstanding water absorption 
agent may no longer be obtained. Hydrophilic resin which will be obtained if treatment 
temperature exceeds 250 ** receives a damage, and when a thing excellent in water absorption 
magnification is hard to be obtained, there are things. Heat-treatment can be performed using a 
usual dryer or a heating furnace, and a ditch type mixed dryer, a rotary dryer, a disk dryer, a 
fluidized bed drying machine, an air current type dryer, a hot wind cyclical form oven, and a 
ultrared ray dryer are illustrated. When performing optical irradiation treatment in this invention, 
as for heat— treatment glue, irradiating with ultraviolet rays is preferred, and a 
photopolymerization initiator can be used for it. 

[0039](6) Also under high load, a water absorption agent of water absorption agent this invention 
is shown, and high absorption power specifically, Bottom water absorption magnification of 
application of pressure to a 0.9-% of the weight physiological saline (4.83kPa) can obtain a water 
absorption agent more than 25 (g/g) further more preferably more than 23 (g/g) still more 
preferably more than 20 (g/g) more preferably more than 15 (g/g). Non-energized lower water 
absorption magnification is also preferred, and a water absorption agent more than 30 (g/g) can 
be obtained still more preferably more than 27 (g/g) more preferably more than 24 (g/g). the 
physiological saline flow inductivity (Saline Flow Conductivity / abbreviation SFC) of a water 
absorption agent — more than ten (10" 7 xcm 3 xsxg~ 1 ) — further — it is referred to as 20-200 
(10~ 7 xcm 3 xsxg~ 1 ). In a manufacturing method of a water absorption agent concerning above- 
mentioned this invention, If needed Inorganic powder, such as a deodorizer, an antimicrobial 
agent, perfume, a silicon dioxide, and titanium oxide, A foaming agent, paints, a color, a 
hydrophilic staple fiber, a plasticizer, a binder, a surface-active agent, Hydrophilic giant 
molecules, such as manure, an oxidizer, a reducing agent, water, salts, a chelating agent, a 
germicide, a polyethylene glycol, and polyethyleneimine, A process of giving various functions to 
hydrophilic resin may be included, such as adding thermosetting resin, such as thermoplastics, 
such as hydrophobic Polymer Division, such as paraffin, polyethylene, and polypropylene, 
polyester resin, and a urea resin, etc. Although water content, mean particle diameter, and the 
amount of fines of a water absorption agent of this invention are the range of the desirable 
above-mentioned water-absorbing resin and a water absorption agent of this invention may be 
made into a sheet shaped, it is preferably considered as a dry particle state water absorption 
agent. A meltable daily dose in a water absorption agent has the still more preferred range of the 
above-mentioned water-absorbing resin. 

[0040]It is a water absorption agent produced by processing a water-absorbing resin with an 
oxetane compound in this invention, and an unreacted oxetane compound which remains in a 
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water absorption agent is 100 ppm or less, And/or, a water absorption agent, wherein conversion 
of an oxetane compound is not less than 80% is also provided. That is, it is preferred that 100 
ppm or less of the residual oxetane combination amount of resources [ 50 more ppm or less of ] 
is 1 0 ppm or less especially in this invention, and/or it is preferred that conversion of an oxetane 
compound is especially not less than 95% not less than 90 more% not less than 80%. As for a 
particle size of this water absorption agent, it is preferred that a particle size of the range of 850 
micrometers - 150 micrometers is not less than 90% to weight of the water absorption whole 
agent. Processing an oxetane compound in the range of 0.2 to 3 weight section especially 0.1 to 
4 weight section 0.05 to 5 weight section still more preferably 0.02 to 10 weight section 
preferably to solid content 100 weight section of a water-absorbing resin has [ this water 
absorption agent ] preferred things. As for absorption power (non-energized lower water 
absorption magnification, bottom water absorption magnification of application of pressure to a 
0.9-% of the weight physiological saline (4.83kPa), SFC) of this water absorption agent, it is 
preferred that it is the above-mentioned range. A residual cross linking agent of this water 
absorption agent is also still more preferred very small at high physical properties. 
[0041 3(7) Stools, urine, or hygienic goods for absorption of blood concerning hygienic-goods this 
invention for absorption of stools, urine, or blood containing a water absorption agent of this 
invention contains a water absorption agent concerning aforementioned this invention, and it is 
characterized by things. A hygienic-goods article of this invention has an absorption layer which 
consists of an absorber which absorbs body fluid etc. As hygienic goods of this invention, for 
example, an object for small children, an object for adults or a disposable diaper for incontinentia 
persons, a pad or a napkin for menstrual blood absorption for women, etc. is mentioned. 
Structure of the above-mentioned disposable diaper and a napkin for menstrual blood absorption 
can be used without restricting especially a thing for which various structures as well as 
structure of conventionally well-known can be adopted as, and material of a surface sheet and a 
back sheet, etc. are used conventionally. Since hygienic goods concerning this invention consist 
of an absorber manufactured using a water absorption agent of this invention, a problem which 
happens by being able to reveal effects which a water absorption agent of this invention has, 
such as superabsorbency, and using a hygroscopic high water absorption agent at the time of 
manufacture of hygienic goods can reveal few effects. If structure of an absorber is the 
structure where it is used for a common absorptivity article, there will be no restriction in 
particular, For example, an absorber of what is called sandwich structure which allots a water 
absorption agent, and an absorber of what is called blend structure that fabricated what mixed 
hydrophilic textile materials and a water absorption agent are mentioned between hydrophilic 
textile materials fabricated to a sheet shaped. As for a weight ratio of a water absorption agent 
in the above-mentioned absorber, and hydrophilic textile materials, it is preferred that it is water 
absorption agent:hydrophilic nature textile-materials =20:80-100:0, and they are usually 30:70- 
100:0, for example. These ratios can be suitably chosen by the purpose of use. 
[0042] 

[Example]Hereafter, although working example and a comparative example explain this invention 
still in detail, this invention is not limited to these working example. The various physical 
properties of a water absorption agent and hydrophilic resin were measured by the following 
methods. 

(1) The non-energized lower water—absorption-magnification water-absorbing resin thru/or the 
water absorption agent 0.2g were uniformly put into the bag made of a nonwoven fabric (60 mm x 
60 mm), and it was immersed into the 0.9-% of the weight physiological saline of a room 
temperature. After pulling up the bag 30 minutes afterward and performing a drainer for 3 

minutes by 250G (250x9.81 -m[ /] sec 2 ) using a centrifuge, the weight W1 in a bag (g) was 
measured. Same operation was performed without using a water-absorbing resin thru/or a water 
absorption agent, and the weight W0 at that time (g) was measured. And according to the 
following formula, non-energized lower water absorption magnification (g/g) was computed from 
these [ W1 ] and W0. 

Non-energized lower water-absorption-magnification (g/g)=(W1 (g)-W0 (g)) /0.2 (g) 

When measuring water absorption magnification with ion exchange water, it measures by the 
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water-absorbing resin thru/or the water absorption agent 0.02g. 

[0043](2) At the bottom of the support cylinder of a plastic with a bottom water-absorption- 
magnification inside diameter of application of pressure of 60 mm. A product made from stainless 
steel 400 mesh wire gauze (38 micrometers of opening) is made to weld, Sprinkle uniformly a 
water-absorbing resin thru/or the water absorption agent 0.900g to this screen oversize, and on 
it, . Were adjusted so that the load of 4.83kPa could be uniformly added to a water-absorbing 
resin thru/or a water absorption agent. The outer diameter laid the piston and load by which the 
crevice between support cylinders does not arise small slightly from 60 mm, and the movement 
toward the upper and lower sides is not barred in this order, and measured the weight Wa of this 
set of measuring devices (g). 

[0044]A glass filter 90 mm in diameter is placed inside a Petri dish 150 mm in diameter, and it 
adds so that a physiological saline may be set to the same level as a glass filter 0.9% of the 
weight. Moreover a filter paper 90 mm in diameter is carried, it is made for all the surfaces to get 
wet, and superfluous liquid is excluded. 

[0045]An above-mentioned set of measuring devices is carried on said damp filter paper, and 
liquid is made to absorb under load. A set of measuring devices is lifted in 1 hour, and the weight 
Wb (g) is measured. And according to the following formula, the bottom water absorption 
magnification (g/g) of application of pressure was computed from Wa and Wb. 
Weight (0.9) (g) of bottom water-absorption-magnification (g/g) of application of pressure = (Wb 
(g)-Wa(g)) / water absorption agent 

[0046](3) JIS standard sieves, such as 850 micrometers of openings, 600 micrometers, 500 
micrometers, 425 micrometers, 300 micrometers, 212 micrometers, 150 micrometers, 106 
micrometers, and 75 micrometers, sifted out the water-absorbing resin thru/or water absorption 
agent after weight average particle size grinding, and the residual percentage R was plotted on 
logarithmic probability paper. This read weight mean particle diameter (D50). 

[0047](4) After making it distribute in 1000 ml of ion exchange water and stirring a meltable daily 
dose water-absorbing resin thru/or the water absorption agent 0.5g for 16 hours, swelling gel 
was filtered through the filter paper. And the meltable daily dose (% of the weight, an opposite 
water-absorbing resin, or a water absorption agent) eluted from the water soluble polymer, i.e., 
the water-absorbing resin, thru/or water absorption agent in the obtained filtrate was measured 
by colloidal titration. 

[0048](5) Physiological saline flow inductivity (SFC) examination (refer to Patent Publication 
Heisei 9-509591) 

It carried out according to the physiological saline flow inductivity (SFC) examination of Patent 
Publication Heisei 9-509591. The water-absorbing resin thru/or water absorption agent (0.900g) 
uniformly put into the container in artificial urine (1) Under 0.3 psi (2.07kPa) of application of 
pressure, The height of the gel layer of the gel which made it swell for 60 minutes and swelled is 
recorded, and, next, the gel layer which swelled the sodium chloride aqueous solution from the 
tank with fixed hydrostatic pressure 0.69% of the weight is made to dip under 0.3 psi (2.07kPa) of 
application of pressure. This SFC examination was done at the room temperature (20-25 **). 
The liquid quantity which passes a gel layer at intervals of 20 seconds as a function of time is 
recorded for 10 minutes using a computer and a balance. Rate-of-flow F g (t) which passes the 

gel (Lord between particles) which swelled is determined in the unit of g/s by breaking increased 
weight (g) in increase time (s). Only t and the data obtained in 10 minutes are used for the rate- 
of-flow calculation, and the value of F g (t= 0), i.e., the first rate of flow that passes along a gel 

layer, is calculated using t and the rate of flow acquired in 1 0 minutes. F (t= 0) is calculated by 

s s 

extrapolating the result of the least-squares method of F g (t) opposite time in t= 0. Artificial urine 

(1) The two hydrates 0.25g of a calcium chloride, 2.0 g of potassium chloride, What added the six 
hydrates 0.50g of a magnesium chloride, the sodium sulfate 2.0g, the phosphoric acid 2 hydrogen 
ammonium 0.85g, the phosphoric acid hydrogen 2 ammonium 0.1 5g, and the pure water 994.25g 
was used. 

[0049]Physiological saline flow inductivity =(F g (t= 0) xL Q )/(rhoxAxdeltaP) 
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= (F s (t= 0) xLq) /1 39506 — height [ of the gel layer expressed with rate-of-flow l_ 0 :cm 

expressed with F (t= 0):g/s here ] rho : Density (1.003 g/cm 3 ) of a NaCI solution 

A : area of the gel layer upper part in a cell (28.27-cm 2 ) 

deltaP: Hydrostatic pressure concerning a gel layer (4920 dyne/cm 2 ) 

The unit of a SFC value is (10~ 7 xcm 3 xsxg~ 1 ). 

After making it distribute in 0.9% of the weight of the physiological saline 100g and stirring the 
measurement water-absorbing resin thru/or the water absorption agent 1.0g of the unreacted 
(survival) oxetane combination amount of resources for 1 hour, swelling gel was filtered through 
the filter paper. And the oxetane combination amount of resources (ppm, an opposite water- 
absorbing resin, or a water absorption agent) eluted from the unreacted (survival) oxetane 
combination amount of resources, i.e., the water-absorbing resin, thru/or the water absorption 
agent in the obtained filtrate was measured with liquid chromatography. The conversion of the 
oxetane compound was calculated from the measured value of the processed oxetane 
combination amount of resources and said residual oxetane combination amount of resources. 
[0050](Reference example 1) — in the reactor which attached and formed the lid in the stainless 
steel type double arm type kneader with a jacket with a content volume of 10 I. who has two 
manufacture sigma type shuttlecocks of a water-absorbing resin (a), 7.70 g of polyethylene- 
glycol diacrylate (n= 9) was dissolved in the solution 5500g (39 % of the weight of monomer 
concentration) of the sodium acrylate which has 75-mol% of a neutralization index, and it was 
considered as reaction mixture. Next, indirect desulfurization mind of this reaction mixture was 
carried out under a nitrogen gas atmosphere for 30 minutes. Then, when it added stirring the 
ammonium persulfate 2.9g and the 1-% of the weight L-ascorbic acid solution 4.3g to reaction 
mixture, the polymerization began about 1 minute afterward. And grinding the generated gel, it 
polymerized at 20-90 **, and 35 minutes after the polymerization began, the hydrous geHike 
cross linked polymer (1) was taken out. As for the obtained hydrous geHike cross linked polymer 
(1), the path was subdivided by about 10 mm or less. This subdivided hydrous geHike cross 
linked polymer (1) was extended on the wire gauze of 300 micrometers of openings, and hot air 
drying was carried out for 60 minutes by 1 75 degreeC. Subsequently, it ground using the roll mill 
and the water-absorbing resin (A) was obtained by classifying further with 850 micrometers of 
openings, and a 106-micrometer JIS vibrating-screen network. As for the meltable daily dose of 
the obtained water-absorbing resin (A), the weight average particle size (D50) of water content 
was 470 micrometers 5% of the weight 10% of the weight. 

(Working example 1 and 2) — As opposed to 500 g of water-absorbing resins (A) obtained by the 
use reference example 1 of the compound (c) / the 2nd cross linking agent (d) which shows 
acidity underwater, The 3-ethyl-3~oxetane methanol 2.0g, the ion exchange water 30.0g, After 
carrying out spray mixing of the finishing agent which consists of mixed liquor of the aluminum 
sulfate and 14 to 18 hydrate 2.5g using a revolving mixer, the water absorption agent (1) was 
obtained by heating jacket temperature for 25 minutes using the reaction vessel with an agitator 
set as 212 **. The water absorption agent (2) was obtained by heating for 35 minutes similarly. 
The physical properties of the obtained water absorption agent (1) and (2) were shown in Table 
1. 

[0051](Working example 3 and 4) — The water absorption agent (3) was obtained by heating for 
25 minutes like working example 1 and 2 except having used as the sulfuric acid solution 2.5g the 
use aluminum sulfate and 14 of the compound (c) in which acidity is shown underwater - 18 
hydrate 2.5g 50% of the weight. The water absorption agent (4) was obtained by heating for 35 
minutes similarly. The physical properties of the obtained water absorption agent (3) and (4) 
were shown in Table 1. 

[0052](Working example 5 and 6) — The water absorption agent (5) was obtained by heating for 
25 minutes like working example 1 and 2 except having used as the lactic acid 2.5g the use 
aluminum sulfate and14 of a compound (e) which has the compound (c) / hydroxyl group in which 
acidity is shown underwater - 18 hydrate 2.5g. The water absorption agent (6) was obtained by 
heating for 35 minutes similarly. The physical properties of the obtained water absorption agent 
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(5) and (6) were shown in Table 1. 

[0053](Working example 7 and 8) — As opposed to 500 g of water-absorbing resins (A) obtained 
by the use reference example 1 of the compound (e) which has the cross linking agent (d) / 
hydroxy! group which is the 2, The 3-ethyl-3-oxetane methanol 1.5g, the ion exchange water 
16.5g, After carrying out spray mixing of the finishing agent which consists of 1.9 g of 1,4-butane 
JIRU, and mixed liquor of 3.0 g of 1,2-propanediols using a revolving mixer, the water absorption 
agent (7) was obtained by heating jacket temperature for 25 minutes using the reaction vessel 
with an agitator set as 212 **. The water absorption agent (8) was obtained by heating for 35 
minutes similarly. The physical properties of the obtained water absorption agent (7) and (8) 
were shown in Table 1. The obtained water absorption agent (7) and the unreacted residual 
oxetane combination amount of resources (conversion of an oxetane compound) in (8) were 80 
ppm (97%) and 40 ppm (99%), respectively. 

[0054](Comparative example 1) — It was shown in the physical-properties table 1 by making into 
a comparison water absorption agent (1) the water-absorbing resin (A) obtained by the physical- 
properties reference example 1 of the water-absorbing resin (A). 

[0055](Comparative examples 2 and 3) — It processed in (c) - (d)-less working example 1 and 2, 
without using aluminum sulfate and14 - 18 hydrate. To 500 g of water-absorbing resins (A) 
obtained by the reference example 1, namely, the 3-ethyl-3-oxetane methanol 2.0g, After 
carrying out spray mixing of the finishing agent which consists of mixed liquor of the ion 
exchange water 30.0g using a revolving mixer, the comparison water absorption agent (2) was 
obtained by heating jacket temperature for 25 minutes using the reaction vessel with an agitator 
set as 212 **. The comparison water absorption agent (3) was obtained by heating for 35 
minutes similarly. The physical properties of the obtained comparison water absorption agent (2) 
and (3) were shown in Table 1 . 
[0056] 
[Table 1] 
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[0057] Compared with the comparison water absorption agent (1) of the comparative example 1 
description which is hydrophilic resin which is not processed by a surface crosslinking agent, 
water absorption agent [ of one to working example 4 description ] (1) - (4) has large bottom 
water absorption magnification of application of pressure, and is excellent in the balance of non- 
energized lower water absorption magnification and the bottom water absorption magnification of 
application of pressure. 
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[0058]Although working example 1, 3, and 5, the water absorption agent (1) of seven 
descriptions, (3), (5) t and (7) have the same cooking time compared with the comparison water 
absorption agent (2) of comparative example 2 description, they are excellent in non-energized 
lower water absorption magnification, the bottom water absorption magnification of application of 
pressure, and physiological saline flow-inductive balance. Although working example 2, 4, and 6, 
the water absorption agent (2) of eight descriptions, (4), (6), and (8) have the same cooking time 
compared with the comparison water absorption agent (3) of comparative example 3 description, 
they are excellent in non-energized lower water absorption magnification, the bottom water 
absorption magnification of application of pressure, and physiological saline flow-inductive 
balance like the above. Thus, the water absorption agent of this invention is a water absorption 
agent provided with the good performance which was excellent in non-energized lower water 
absorption magnification, the bottom water absorption magnification of application of pressure, 
and physiological saline flow-inductive balance, and was excellent in energy efficiency, such as 
cooking time, further. 
[0059] 

[Effect of the Invention]The method of manufacturing the water absorption agent which was 
excellent in absorption features, such as balance of non-energized lower water absorption 
magnification and the bottom water absorption magnification of application of pressure, by using 
a specific compound and additive agent as a cross linking agent of hydrophilic resin, and was 
excellent in safety in low temperature and a short time was able to be found out. 
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n7°oyN 0 >- N l, 3-y3-F7°nA°y, 1, 2. 3- 
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h I) 7nt rn^>\ 1 , 2 , 3 - h U 7DD7nA* 

2, 1, 3-y7Dt^ 

>\ 1, l, 4-y?nny^ 

[ 0 0 24] yfc-emt LT(i 

JRHBfiTfc^K ftttWCfi, TKHfc* (2) , *fc 

jyji^rf 4 ^\ h y . -f h 9 . jk y * 3- * 9 yit^m 

( rtfl-^** ) 3r t'Zmf 4 Z b #'T£ 4 . 

[0025] 

HL3 ] 



it 20 - 




R r Ft" 



(2) 



[0026] (^tfR 7 immiJKT. TA^tMt. 5r# 

R 9 % ri o s ri ;i x ri 2 i&mmizTjimm?. ?m 

m. T)V*>vm. T^-tr—tvm. 5f#Bs£. f\xiYy 

mil, n\±i\3±nm£eht>.') 

[0027] 
Ut4l 



(3) 




[0028] (i^R 1 3 iiK*fH\ tvi^ps. 5? 

#8SS£*U R 1 4 , R 1 5 „ R 1 6 „ R 1 7 „ R 

lutr-flsmximtmmmmzm-r. ) 

comt LXlt. TE-Hfc* ( 4 ) T«S*L*fcOS:»ff 

[0029] 
Hfc5] 





... (4) 

[0030] (5W R 1 9 tilSSJf^, T)V*)\sm, T 
«^T^^-;«X(4S^^#^*. R2 0 ^ R 2 1 (J 

««<5WB#10 0Mffi£»LT#£L<ti0. 0 2 
-10S495. 3&fc#4l,<{40. 0 5-5fifig|5. 
<fc9*?4L<ti0. 1-4*»K. Wfcff* L<fiO. 

2~3«4g|fcO^BT£>4. ±3zcr>mmftz'**-t? y 

mm) £m-mmmzzt->iz-mfi±zit&zt 
wx*% s . y\k&fa<r>%mmtf 0.02 m*$& 

k'S#>4^ k#T£-f . ©JR«rtt A 4 fa_L L & v 

4 „ ttz. wb^co&rasa* 1 0 fisgpj; 0 

% v **£fcti , K^^f -fe * y ■ffc^BWQffiM k & 0 , 7% 
8FT-&4 k k ««WPK*3CE«rfl[fc:S!IWSi k 

[003 1 ] (3-1 ) ;t^-fe?>-kk fccasnn^iis 
-fL-^-TktfTKtt^^-r^tt^SD^J ( c ) 
*WW±, *«*ttttJR (a) fc*fLT. Tt-^-b^WL 
£ft (b) , SrWC *«f"CI8tt*Stf*iS1K6Sl«iJ 

( c ) &£vm%tt*-t?yfc&'Mtm%:&ffimc7)m2 
(ommm ( d> fci^'SuiB^^-fe^v-fb^ftks^i.^ 

«r< k 1 1 r><r)ymm^^hit^ ( e ) fremiti 

mtm^^xm&^-tyiim&.mhmi ( c > coo 

tt^Srf*J8ttJ68i0W ( c ) T*S. SE*«t>T«tt*^ 

■r*»ttasin»i ( c ) tfflv^i k izx 0 , §si®re^ 

4. ^wm^mmmm] ( c > k lt, **tttku:* 
loogcmiM (7KiaS2 5'o *»»*l<j± 

0. 5gH±, $^K*4L<l4 5glSLh. J:0»4L 
<iilOg JJLtTft 4 . 4 , »tt fc {4l^*^?g ( * 1 

k gtofcfcttaanaio . 0 2 s&vtmmLtsm) 2 

5+lW(OpH«L<li5. 4 0Sf4L 

<144. SfetJff4L<{43. OOTT'fcS. 

#4 L<mm^x'm. i &^-tA<.mmmm\ < c > k 

t±, iStSig, ^«Kcoi?ttia*^Si(4*ix4. i 
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nbtfySL 3-t HD+i/rDt*^!!, ?ny||, 
-fVi&SL ^$y/lflg. yyrfgL -f-t^y 
®L yh^ny^ T/byK.. -f^rjy^ :7a by 

ig, sy *yf7Ht. aft^F«, v^b/n, / 

^nyfg, p-F^xyX7L-*yig. U^iriTK^h 
U <7A , Utttf a y y&y-?\ Iglf * * u yfgy - 

*\ Klg**7-F 'J^A. SIKT^S^^A - 1 4-1 

ir^s-^r^-^A • l 2**0%. 5ffiK^;P3 

x*7i>.. PKi>VP3^^2,. BiEigi^nx^ $Sigy 
b FO*y£fty;U3XT>A##j£l-<. 

Kir yyfg, n^ig, fLSL ffiigr^s 

fMe ( d ) . ( e ) tm 

X. 0. 001 — lOMggU, 1&£L<IZ0. 01-5 
[0 0 3 2] (3-2) ***:?>tt htzmoZtlh 

it^m - mie^r *-fe 9 v\Y&m tm*& mm^m 2 03? 

M^J ( d ) 

#?&0j3Ti;t W®*tt«tB! ( a ) izftLT. frie^^-fe 

9 tmtch m&m 2 co%mm ( d > srig^-r 
<rmm (d) tco^T, aiiti. *wwcjhv^*i. 

( d ) t LTtt. ±S2S^a**^4'6rffi£i:JS6»rflB 
2<^?Mf#J(d) JIv^iktiD. asfitRjeSrAO 

SDai l , $ tc©*#j<7)!H3tt £ iflj±-r sit & . 

[00 33] ffi^&*L4*&2«9SS«JW (d) £: l/Cti, 

/'Ja- ;k Fyxf-lyy^ya— ;k f h5xfi/y 

y^':*-yu, l. 3-7°o.'n°>-^-^. y/nfi/y 
/'J3-;K 2, 3, 4-M)^f^-i, 3-^y? 

^■J^y-tyy, 2-rf>- 1 , 4-y':*-// 1, 
3-7':^/*— /K 1, 4-7'^>':y3f-yP. 1, 5 
-^y^y/*— /K 1, 6 -^"^y^:*— ;K 1, 
2-v-y*D^Hf i, 2-y?n^f 
*r>i?Jt-)V, F y^f-n— ./lyro/N'y. =Jx.?;-ii> 
7;y. F'Jx^y-A-TSy, ^'J^yrotV 



3- /Hb£ft ; xfi/y/ij j^^x-t- 
/K ^f'jxf yy^y D-y^/'J yy';n-f;K / 
y tn-^itr 'J y*" U y i^/ux— f- /k is? y b 

V 9' »J y y^x-f/l' . rf? y ^ >J -fe o— 'J y y y y* 
;l^x— r-iv, rntl/y/ij r?— ;Fy;?"y yyVPx— f- 
;K --tf'JTnbyy/y 3— /W^liiy^x— r;K 
^'J y F-zl^DX^ : Xfl^yy75y, 

yxfyyfijrsy. hyxfi/yf h5Sy > f h 
7Xfl/y^jy. 'O'ry-xf-yyvaMfSy, *r 

yxfi/y-( tkot $. KrK yrs y^^ffir s 

y-ft^ ;xt7notPjy, it'/oA b F 'J y, 
a ->f;l/xt;nnh H D y^^NCJX^y-ft,^- 
M ; ±E^«T5 y^ftt±fiB^ax^WL^t 

2, 4- h Klyy^ Vy74-h, 
y< f-u y yM y yT*- hmco&m-l V y7 ^- h-ft^r 
ft; 1. 2-x^pyb'^^-^yuy^co^fiE^-^ 
y D y<ft£ft ; r-/'Jy F^f y To bVP h>JXh*i>- 
y5y, r-7Sy7nhV!/fy^h^yy7yfC0y 
^y^'y/yy/'i; 1, 3-y^Vyy-2-* 

y. 4-^f-^-i, 3-y^V7y-2-*y> 
4, 5-^^-1, 3-y"^-^y^y-2-5j-y. 
4, 4-y'y<^-;u— l , 3-y^V7y-2-^y, 

4- Xf^-l, 3-y^V7y-2-ty, 4-b 

Fo^y>f-;i/- 1 , 3-y'* !j fy5y-2-^-y. 

1, 3-^= 5 f9-y-2-^-y, 4-^^k-l, 3- 

y'^-9-y-2-3fy, 4, 6-y^^y-i, 3-y 
*dfiry-2-^y. l, 3-y"^y/N'y-2-^y 

2commm (a) wuwass - 180233^ 

$8. ft0HR6 1-1 6 9 0 3-^*, 4$BHBS5 9 - 1 8 
9 1 0 3#4»8. «NPW85.2-1 173 93f» # 
MHS5 1-1 3 6 58 8-%&m. » MB§6 1 - 2 5 7 2 
3 5^ *SB»86 2-7 74 5*&«, ^M^6 1 
- 2 1 1 3 0 5^-&#. #SBB§6 1 -2 52 2 1 

>&Wm 6 1-26400 6 ^$6, ttffl^l i FB4 0 
2 07 80fM, WO 9 9/4 24 9 4^fg, WO 
9 9/43 72 0fM, WOO 0/3 1 1 5 3^ 

ftffl 2000-19781 s^&mzt'izfrmzti 

[0034] ±3m2cr>mmm < d ) ottsgji, *o 
^s^RiBftfriSrifTaai^^ns* 1 . suie ( c > ^ 

f*l£ ( e ) fc|SHK. WK*ttffll&OH3g*l 0 0 

**»fc*tLT, 0. 0 0 1 — 1 0^*35. »*L<{i 
0. 0 1-5113!, $^fei?^L<{±0. 1-4 fig 

zttf#tL<. twioog izni-h mmm 

(*jS«2 5*C) 1)W£ L<(i0. 5gJ3Lh. 
£L«±5gJiLL, J:0*4L<«10gJ2UbT*5. 
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mmi (d> tit, ^mr^n-Mt^ai.xf/t 

Kr^t-^AOl 4 — 1 8*Sl^. S-fbT^S— ^ 

c. wmi<rmm ( d ) tiifrEo+TBte^srf** 

ItmSnSiJ ( c ) tfcoti ct < .(e) Tfc Jrv^ ff 
4KI4. *»ttaail0W ( c ) «<9i2^IKH (.d ) 

[00 3 5] (3-3) tt-tfybbMzWmZKh 
ft**-«E*#*^ v\t^tW£h'yts:< b 1 1 -p 
*>*M*fc#*-*'lfc** (e) 

ffiSbMSfHIS (a) USE*** 

*>-(k&mtm%&'j>%< t i> im*w&tt-t hit 

( e ) £jR^4£k«r^k1-&i^3Wtf>«iS# 

^sk 1 1 1 rxr>ymm^mt^ ( e > t 

■owe. Stows. ^B^Tffl^^ix&HulB^^-fe^^ 
( e ) k LTa, i^^r< t t ioo*uai*^s^ 

0, SSlSRiESr.t'JjnaU S^>t«**JO»tt«:l*i± 

#-t-s & . i£J--$:< k 1 1 •onTmgtt-tz 
fc£*a ( e ) L<a. «ae<o*»ffijsai««i ( c > . 
t mmzjm&Tfrz. it^HK. *ws k a* i 

0 0 slztt~f &mm& (*iOK2 5-C) *«# 4 L<tt 
o. 5gJ.lh, S^>(c#*U<li5gJSUb, J: Off 4 L 

<aio gJiLhf . $ t> t,zMi*mzm>%< ti>i 

-3*»*ifl6£# , *-4'ffc£* ( e ) b IX. *^-)\sT)i<a 

t-yf-^TVL-n— /i^OT/io— /K xfi/ 

1, 2 -To>'\->'v : 5i--/l'. 1, 3-7°o/n° 
>^:t-;K i^rotfU-^UrJ-yK 2, 2, 4-h 

-1, 4-i^-;u. 1, 3-7'^^^-;P. 1, 4 
-y^y^*- l, 5-^.>^>-^-;p, l, 6 
-Mfyy^-zi', i, 2-^^D^-tf>-^^y 
— /K l. 2->-^D / vJf-9-y-;K hlMf-o— 

xvit^isyaxz^y. Tj-^v-x^-u-y-^-^^Tob- 
C. K£e&< k 1 lo«0*ffi**rqrtSft^* ( e ) (i 



<. m2<7)S?fflS>J (d) TkJ:^**. jff4L<(i, R4> 
k fc 1 r><r)*m&*tthfc&fa ( e ) *W2<7> 
2S«ffJ (d) .kSrJWaiik-CfcS. tfe^r < k 1 o 

tf>*K*£w-f &-ft&ft ( e ) cofigffliji, *<rms& 
seafefWrifrjiisfejg^ni**. mrie ( c > ( d ) t 
mm. sis. i»8*ttfflii8«»sM o os*aw=*f l 

Ts 0. 001~10Mg|5. ff4L<(s0. 01-5 
$&Kff*L<(i0. l-4fi»a30®H-C'« 

[0036] ( 4 ) ffifbkttttlfll ( a ) ^ObuIB ( b ) 
— (e) com^r 

*»HJJi. «©*14«tll§ (a) KftLT. **±?yft. 

is®> (b) . fcii>\ **"r-ifittt^r*»ttaaiiflw 

(c) , WE^^^ft^k^&flliS^S^iaas 
«WW (d) . mtt**?yte&tobmte&'J?*<bt, 

im?mmz3r?&{k&ifa ( e > *^S(fixi.^=5r< 
1 1> i m<omtomz&&t& - k swstk-r s9W0fj<?5 
igjt^aT'fco. iv.T. ztihco&ttmizi^Tmw 

( b ) fei VbuIB ( c ) — ( e ) *»&»fcm.Sd«ar< k 

2:m.SLticr>%mm ( c ) — ( e ) £ig-£LT^<}:<. 
mzmSZ ( c ) ~ ( e ) Zm&LtzV>iblZ**-k?ylt 
^ft(b) UTtiv^. ff4L<tl jt**.?y>fc& 
* ( b ) ilfffliS ( c ) - ( e ) aWS^Sftfcco 
*>t=. BS«IMtMeaMUcf»fK ( a ) 
2>. ^-fe 9 yfc&to ( b ) fcJrtflfflB ( c ) ~ ( e ) 

^*yy. ^y^ym^mmmmzmm^'&.mm 

( a ) fc^HRS-ti^WCfr -»T l> -J:^*», if 4 t< 
Sr*tffriB^ig^* J Hf|IBiS©7|ctt®Bi ( a ) t~*f LT 

CD*#$(iif4L<(i3 0 0/xmOT. S*>tli2 0 0 
^mOTT'J>i.„ *5&BJfcfe^T. (a) 

tc*tLx***?y{k&b ( b ) fc«kt/friB ( c ) ~ 
( e ) * ( f ) ^zmui-^zb^ 

<D*&Tt>Av^ ie<0ttfl!S*»<9*k*llfE (c ) 
-(e) kR«ft=ffi^-r&Clk#«F4L<. J: Off 4 L 

(a) lOOilfflrSL. 0. 5-10ftiSIK ff4 
L<ti0. 5 — 3fi*gB?)§EHT"&&„ *<7)fi6ffl«*>* 1 
0MtjB&a^4kiR*«s|s**fiTLTU4 oZbtfh 
h. 0. 5MfiSU9i>4.-3r^k, SfliET©*fg$^[4] 
±S*Sik3&*T*4< J Sr4*i*/Tj6 s **. 4fe» 
Wc*JV^TW«*ttfflBi (a) WU^t^^ 
% ( b ) *$ ilffifffi ( c ) - ( e ) *rfi-^4«^. ± 
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SE* ( f > JSW>tC. mfl2 ( c ) - ( e ) Elftoratt* 

(s) SrffrfflLTfcJ:^. 
[00 37] ffl^ib<t4«7ktt*(iifflK ( s ) t LT 

*»t=*tLo~i ommu, *?4L<tio~5*«gi5, 

^JStt«HSl»©^*5r £ <DiS«iJ£ffl i >T t «fc t*. ffl 

rF^ 5 1 6 4 4 5 9-*£«L ©MWffSSS 27753f 
.R*H«flFlB3 4 9 2 4 0-*£*L R««S«B7 6 
124 l-*4MI%££0!>i*3ft.£. ffirEa^(cffl^4>ii 

=5:ai^**^aj** i t wemebi . *muzm^ 
tit <ot* urti. flu.«r, r«m^ 

£«l vtfywmarm. x?v mmmw 
[0038] ( 5 ) tvmm 

fflSIi ( a ) fc*f >"ffc£tt ( b ) tsxtm 

C ( c ) ~ ( e ) £«-£&4 FWC. #4 L 

t\ mmmmm 1 1 < a 1 ~ 1 s o **W4 l < . j: 

D#4 L<t±3~-1 2 0fl\ ££-(;:*?4 U<(i5 — 1 0 
0#T»9. »fiIli^L<tt6 0-2 5 0t, «t 
2 £t>tc$?4L<t£l 2 
0-2 0 0*CT*>4. M&SiK# s 6 0*C5KSrCJ4. JlS* 

ftn&mmifcmmFzm^x'ffoztffX'Z , mm 
m.or&®m. u—?v-wkm. t aft 

®&mmwtmzti&. tammizt^-ox . * 
ftwizts i ^xftmMwmzfr a , spm* mi 

[0039] ( 6 ) mm 



* ( 4 . 8 3 k P a ) ifitB-t L< U 1 5 ( g/g ) £1 

±. j; , 3»4L<{i2 o (g/g ) a_t, %t>izmi 

<<i2 3 (g/g)J2Lh, $^fc«tO*f4L<{42 5 
(g/g) Ja±<0fflWcffl*»4ifc3&*-C , *4. #H 
JnEET«*flef*<>»*L<{i2 4 (g/g) liLh. JrD 
£?4L<te27 (g/g) Oh. 3£t=#£L<tt30 
(g/g) V±<mfcm%hZttfX'%&. i'fc, © 
*^J<?)±S^S7Kgiiili^Se (Saline Flow Conducti 
vity/B&^SFC) {,10 ( 1 0- 7 Xcm3 xsXg 
~ 1 ) JiLh, $f.Cti2 0-2 0 0 ( 1 0- 7 Xcm3 

xsxg-i ) tztih. is&ismizqhhi&me) 
Mmfimzis^xii. zhtz^ i&mizj&tx. mmi 

smtL mm Jim* m^mmm, *nm. 
WBRSffiw. mm. wum. mmm, urn. 

%m*?msim±B± t < i±mmco-Km<&.mm(ommx' 
*mwrmAimiti'-hmzi,xi>&^w. 

[0040] $ t»lz, iS©7Ktt«Bi^^^- 
-fe * vfc^ftTB&S LTW'bix^, ©tK^iJT'S) o T . ©?J< 

ffjf^aff-r-s^Rjc^df-fe^ ^-fb^tt** i o o p p 
mmTxhhzt. axif/ittziij **-t?y-it£m 

9 Wt-S*** 5 1 0 0 P P mJilT. $ 4>«± 5 0 p p m 
WT. HCIOpp mOTTS) l.^t *W4 L< , Hi. 

$ 4> icti 9 0 %J^JLh, Wt= 9 5 %UJLhT'*> l» -I t ##4 
4/i» IS©*^Jo¥4JS{4. ©*S'J^:fr^fi»(cM 

l/t, 8 5 0/im~l 5 0Atmc7)iEHOfi^9 0%W 

«Bio®B* 1 0 0 MMMizft Ltt^-fe^ y-ikatyn z: 
»4L<«0. 0 2-10S»gp, $«>tff4L<li 
0. 05-5m*g|5. J:D»4b<(40. 1-4 SI; 
»K#4L<iiO. 2-3fi*a50KHT«LT 

T©*S*. 0. 9fi*%±afttB*tJkfr«.jDET® 
7Kfg* (4. 83kPa) N SFC) lim^cV^MXh 

[0041 ] ( 7 ) «. 
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sic?>*ftBMiz<&&®?m£-&&T%&Z k Zmtlk LX 
1^4 . *^BJc7)«^«f4u n p«f*?ffi^Sr©JtX-r 4«JRflc*» 
£>3:4i&iK«£*L-C3:4. #»5J*>«±*rai: LTti 
aiSffl, *Affl, »4v^i. *«»ffl<ottmt 

8MB-*- 4 4*. ^B^-bkWJBv—h^ 

t f£*ffl ^ 4>iiT H 4 1 <0 *r WfcWR-r 4 £ k * 
< JB^4 Z kifiX't 4 . #f£8JM4«£*mti#3ra 

1 1= x -> x&z 4 raaa^'flrv ym*w&x-% 4 . © 

tfWfcfMR«i$r< , fiaRtf, S'-httfcJfiJBUaBMctt 

«BiW>i»JKtt*\ it*14ii*f *ffi k ©7j<3iJ£?g-£ L fc t> 

ix4 . JJB»iR*fc*i W 4 «*»| t ^titttitffiaa 
SJtti. mz-li, (R*#J : **tt««t*m= 2 0:80 
-100 : OThhZktm^LK. 30:70 
-10 0: OTfcS. Cii4>OJt*«ffifflBWfc:J: 031 
SjStR-f 4 £ k tfiX'% 4 fc<0T*4 . 
[004 2] 

$ /?>cp*BtwSiBj-r4 a j s . *«BH{icn t,msmizm%. 
( i ) mmsr^mm 

mfekttmiwrv^ftWHo . 2 g ^n^osi ( 6 

0mmx6 0mm) tcte)— tAix, MS<7)0. 9SS% 

'MH£fl8S:ffl^T 250G (250X9. 8 1m/se 
c2 ) T3^iaWc«»3*W->/ia. SI<Dfi*Wl ( g) 

jkfflfcfflvvffcrfi^K -emtfOSiWO (g) 2r»gL 
fc. *LT. CliX^Wl, WOA^, itoSKtE-sTilfJll 
ET©7Kfg^ (g/g) £»HLfc. 
*aDET©*fg* ( g/g ) = ( w l ( g ) -wo 

(g) ) /0. 2(g) 

4*yxm*xiM<i%m*:m%.-t2>M&. is©* 

ffiSJSi^ i LSbK^J 0 . 0 2 g T«Et 4 . 
[0043] ( 2 ) illETfflbk«¥ 
f*|g6 Omm^TyXf- v 7 CO$&Pifei<7)&lZ^ Xf> 
UXSg4 0 0^-x^i^P (gc0*£*3 8,um) £ 
MS**. SBBM±t*»*tt8llg'Sr^Llfi*Jno. 9 0 
0 g r i&-t=«W|i L , -?-<7)±C . «S*e«IBrSr^ L© 



*#JC*fLT4. 8 3 kPaCO^fSS:^— tS0^4ii: 
#T§4 J: dpSSil*:. ?(#*>'6 0mmj: OfcWc 

(f ^ix^ b'x h y k ft£k £ Z OMUUKX U zryffl 

( g) SrafigUfc. 
.[ 0 0 4 4 ] Eg 1 5 0 mm^ h V m^fiffllfcrffig 9 
0mmCr>tf7Xy<ll>f— . 0. 9fifi%£S:£ 

4. *tf>±fc:. jfig9 0mmO?F«5£»Hi\ *®*^'T 
«fi4 J: 3 £ L . *^3*M<0iRt (fe< . 

[0045] ±ESJ^SB-^e*fnE«o^r«Lh{=tt 
*»^±tf. f^nwb (g) *«j&*-4. *lt, 

iDETiS^fg* ( g/g ) = (Wb ( g ) -Wa 

( g ) ) /wm<rm& ( < o . 9 > g > 
[0046] ( 3 ) ms^mm. 

»»SW)*ifi*tt«IB5:^LiR*ffJt BBS* 8 5 0//- 
m. 600Atm s 50 0/im, 425/unu 300w 
m N 212/zm, 15 0//m> 106;um N 7 5^m^r 
4f«0J I S^!U>4V^T*iSV^{tL, »BW#*R«:*f 

(D50) Srig^SXofc. 
[0047] ( 4 ) "T?§#* 

©®7kttffiBt^-v^L©7KfijO. 5g^l 000ml^ 
JVZfFmXF&Ltz. % LT. ff^ix^r^^Wgtt 

[0048] (5) *aA«*ait»iwt (sfc) a 

8k (^^9 - 5 0 9 5 9 1 #5?.) 

1t^F9 - 5 0 9 5 9 1 <J04»*ffl7l«gSflSSaHt ( S F 

C) latfclHtTff-jfc. SSfc^-fcAiifcSfSWctt 

WBB^rv^ LfflbWPJ ( 0 . 9 0 0 g ) ar AlH ( 1 ) 

0. 3 P si (2. 07kPa) <7)jDi±T. 6 0t»aB 

0. 3psi (2. 0 7 k P a ) <50jnffiT. 0. 6 9S 

m%t&iti- b o *yj±7iimm* . — «<o» *et ^ 

4>BWILfcy^«S:a«$€4. C S F C SSffeUSiB 
(2 0~2 5X;) X^r-otz. ^yta-^-i^rffl 

i oftmnm-th. HLfcy* <o±«i^ 

IS) ^ji^-r4»f^F . ( t ) (itiJDMi ( g ) riffln 
«Ha ( s ) Tf J4 liCi^g/s «JWttT»S&f * . 
t.tl 0»IBkORIC»fc-r-^nfJtSr8BBfl-»fc:{6ffl 
L. t s t 1 O^MSWHKftfciKiSSrttJflLTF,, (t 
= o ) <nm.. ^tvy/um^M&ikWcDvsMZitMt 

4 . f E ( t = o ) i± f s ( t ) ntmnMc'b 2 ^a«o 
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t = 0 tzMWt Z t r ).§ffiZtl& . AI« 
( 1 > ti, Sffc#A^AO2#Wfl!l0. 25g.Sft 
Og. fflt~??*'> f 7J*CO67l<%m0. 5 
0 g , ffiM-f- b V *7A. 2 . Og> 0^2**T>' ; t- 
WO. 85g. y )AMAm2Ty : t- f 7M,0. 15 
g, tJilf, *fi*994. 2 SgfcjQifciOSrffl^ 

[0049] ^a«s*aHi»Nitt 

=(F S ( t=0 ) XL 0 ) / (pXAXAP) 
= (F. (t = 0)XL 0 )/139506 

;;t 

F s (t=0) : g/sTftUfeSES 

L 0 : cmt'St,!tWH^«$ 

P :NaCl»fflW>fflK(l. 003g/cm3 ) 

A : -t^+W^JgifflyOB^ (28. 2 7 c m2 ) 

A P : y;P»t=*»*»&»*E (4920dyne/cra 

2 ) 

SFCtt«ffilJ;(10- 7 Xcra3xsXg 
- 1 ) T$>!>. 

SflSWcttWIKir^ Uft*M 1 . 0 g =£• 0 . 9m&%<7)± 
m-kt&yk 1 0 0 g 4>fc4J«S*, 1 mNSHWPUW*, ft 

mmt . Lfz**~t* «t trassa** 

[00 50] (##m)-*B*CMJR(a)e>«& 
^•eS33R* 2 3|ctr&rtSflll 0 U -y WK^'-v^ 
•y Xx>-l^xffi^MS^-^-^^#(tTffM 

itby>AiO*i$5 5 0.0g (#4#«K3 9SS 
%) c^fijxf l/y/ij n-zl-yr? 'J 1/ - h (n = 
9) 7. 7 0g£»»$tfTRJ6i8fcLrt:. ttfcCOR 
rwS£S*77'x#HSrFT\ 3 04HSUBHRU:. «^ 

s;js?gtc3i^igT>- ; e-^A2. gg&imaa 

%L-T^3/I^b*>'»*}Sffl[4 . 3 g rilffL«^i 
Jo U: k £ 3 . «k •£ 1 4M*fc£^#BIB& U: . -?• L 
T . £fi£ Lfc L3r#£> s 2 0-90 'CTM^r 

» ( i ) fcuxoaju:. »ia*ut**y;nmai^fls 

( 1 ) f±. -e^g^f-Jl OmmOTlC^-ftSiXT^ 
>fc. ^iM#ft$^ir*^^ffil=rtt ( 1 ) S:S 
WI300^ m<?)^±lC/A(f , 17 5' CT6 0 fffl 

^t-affi#8 5 0jumfeJ;Vl 0 6*tmCDJ I SUSb^ 
ft**T4»-r4£fcTiro*fflMI (A) » 

<9*ife*»*ftaiiii (a) o*Rga*ii osfi%, # 



7K^{i5a*%, ftS^ag (D5O)li470/jm 
(H»J1 s 2 ) ■••*4'T-®H4£5mfc£* ( c ) /m 

2<r>mmm (<n was 

###J 1 T»£ftfcSF«Wctt»]li ( A ) 5 0 0 g tztt L 
X. 3-xf-;P-3-jf^r-b^>-^^y-;U2. Og, 
^-^3^*3 0. Og. SIT/US-^A- 14-1 

s*wi%2. 5g<n&&^b%h$kW9mm&wm3S; 
m&mzm^xxyi'-m&LtzW!.. b&x.& 
2 1 2x:izmzu.zmnmimm®$s$:m^x 2 54m 
rnktizt-cMim < 1 > mmizs 5 

maimer hz.tTM.jm (2) fcwt. 

M ( 1 ) . (2 ) <0*jtt«r« 1 

[005 U (mams. 4 > -**T«tt*^-^ 
m ( c ) <?)^ffl 

SSIT/I/S-W- 14-18;Jc|Hi2. 5g^50l 
2 . 5gK U££UW3Eit0! K 2 k fsj 

«t= 2 5ttm\smi-& ztx-^am < 3 > * 
£ . H«t 3 5 aisHraatf- h z t T®7km ( 4 ) 
fc. »^<ifc«bww (-3 ) . ( 4 ) com&zmi te*L 

[0052] (^tt«5. 6 ) -7K*T'Ktt^^-f^ 
U ( c ) /*lttfc***-*'ffc£* ( e ) Offiffl 
«EKT/P 5 -14 — 1 87kmW> 2. 5 gSrfLlc 

2. sgteLfcjawisatm, 2ti5i«(c2 5^jp 

St-i»CkTiKyt<:^J ( 5 ) |3|«tC3 5^ 

( 5 ) . ( 6 ) COty&Zm. 1 tC* tJt. 

[0053] immmi . s > -*2<^»s«jw < d > / 

( e ) ^ttffl 

i xn^ixtzmm.T^'&mm ( A ) 5 0 0 g tZit L 

T. 3-xf-;U-3-it#-b^y^^y— ;H . 5g, 
•f*^*16. 5g. 1, 4-7'^y^'-;H. 9 
g. 1, 2-7°nyw> ; jr-;k3 . 0 gcoii^* 1 ^^ 
& ^ffi^mar Elte*ift-^«*ffl v ^X XTls-m£Ltz 

-v b&mz 2 1 2xxzmzLtzimmttRm 
®2s*m^x 2 5^mam-r&z tx-mm ( 7 > 

tz . ^ . ieg«c 3 5 ^•rasn*^- l-dt TtRyK^J ( 8 ) 
fcflfcfc. »fefL^iWcSfl ( 7 > , ( 8 ) «%tt^^ 1 1 
^t3t. %t>tltztm.M ( 7 ) , ( 8 ) 4>0*R 

«filfil80ppm (97%), 40ppm(9 
9%) X'h^tz. 

[0054] (ifclRM 1 ) -]«R*ttMB ( A ) C7)fttt 

1 x-nhtitznm.-fc'imm < a > *jttt"®*^j 

( 1 ) t LT. *<0*tt«l fc* Lfe. 
[0055] (J«RW2, 3) - (c) ~ (d) %L 
Mm\ 1 , 2^fcHT. KlgT/P S ^"7 A • 14 — 18 

ft5tTOR*tt«B§ ( A ) 5 00gC3 -X^-/lx- 3 - ?f 
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^-fe^y^^y— )V2. og. ^^y$i*3 0. Og 



(2). (3) <0*ttSr«lK^Lfc. 

[0056] 

[HI] 









fern 
(g/g) 


m 

(g/g) 


(1 0~ 7 x 
crn 3 x s x 
g" 1 ) 




mm 

(m i n) 




i 


(1) 


2 12 


2 5 


3 2 


2 2 


1 4 


2 




2 1 2 


3 5 


3 1 


2 S 


3 4 


3 


m*w (3) 


2 1 2 


2 5 


3 2 


2 3 


1 6 


4 




2 1 2 


3 5 


3 1 


2 5 


2 8 


5 


tekfll (5) 


2 1 2 


2 S 


3 1 


2 4 


1 6 


6 


®:*t$I (6) 


2 12 


3 5 


3 0 


2 5 


3 4 


7 


SfcfcfcJ (7) 


2 1 2 


2 5 


3 3 


2 5 


1 1 


8 


mm (s) 


2 1 2 


3 5 


3 1 


2 6 


34 [ 




1 








3 7 


8 


0 


2 


itttftTkn (2> 


2 1 2 


2 5 


3 3 


I 9 


3 


3 


JtttftTKffi (3) 


2 12 


3 5 


3 2 1 


24 


1 7 



[0057] mmm 1 -^feifco©*^ ( 1 > ~ < 4 > 

WllBM^JfiWfcWB ( 1 ) tit^T, JuETfWcft* 
[ 0 0 5 8 ] 4fc\ Xffcftl 1 , 3. 5 , 7lS»^>iS7ic^J 

(i), (3), (5), ( 7) (3:, itmwmmnit 

«S»*«I (2) tJt^T. JinS^ISa*HtV2& 

2 . 4 . 6 , SsmnWAM (2). (4). (6). 

(8) t±. vcmpisMmnifcwmfcm < 3 > tit^t. 



JnEET«Wcffi«skJilETiR*«sfs. £SMt«*aHi8&# 
4. 

[0059] 

mit LXm^i 1 1 T*aniET«*fiS*i: flO£ETi»* 



F^-A(##) 4C003 AA23 

4C09S AA09 DD06 DD25 DD27 DD29 
4J002 AB041 BE021 BE031 BG011 
BH021 DD077 DG047 DH047 
EC048 EC05S EG017 EG057 
EL028 EL056 EN048 ER008 
FD148 



